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fiftJ5% ( esophageal squamous cell carcinoma, ESCC ) HFHPD-L1AYZRINTE LM 7R AT 7 B 5 PD-LIFi AR o e 2l 4 {2
(immunohistochemistry, THC ) Rl fg—&tk, AHVEEEREPD-L1 THCKI MGG R st 5 % . 773k 82020
E1H—20214E12 0 B BR2= @ ME BEBE ) 146 HIESCCTFARYIBRF54<, HIPD-L1 22C3., SP263. 28-8, EIL3N XP, CST
EIL3N. BP6099FIMXR006 7TFI e S hiih sk i e, FHRAEEG FHPEITS; ( comprehensive positive score, CPS) . i
M L BIPE4 (tumor proportion score, TPS) FIGEEAMfiiF-4> (immune cell proportion score, IPS) 3FMIEorrufE, 7EAIH
Il FAE T SRR — B AT 2200 . &R PD-L1 22C3 5Wif LRI iR (SP263. 28-8) X ILZ5 R B CPS
I SE o 100, SRR fa] 1 —&hE 4 (Kappa: 0.66~0.80) ; CPSIfi FHE N1}, 28-85522C3 ., SP2633iiA—& 4ty
(Kappa=0.80. 0.65) , 22C35SP263—FM:—fi (Kappa=0.49 ) ; TPSIfi FE 10%FI 1%}, 3R> A1 BA R &Y
—EPE (Kappa: 0.79~0.89, 0.71~0.91) . PD-L1 22C3 548 [H=Hifk (EIL3N XP. CST EIL3N. BP6099, MXR006 )
XSS RE R . CPSIG AN 10 TPSI FE A 10% 8], SR> o35 —8t: 445 (Kappa: 0.67~0.88, 0.65~0.79) ;

CPSIfi AE A 1, SR 8] — B A b s — it (Kappa: 0.58~0.88) ; TPSIfFE 1%, SRR B3 —8 kR
4f (Kappa: 0.85~0.92) ; IPSIESHE A 1%HI10%0T, SHLAZ Al —Z P — ka4 2 (Kappa: 0.46~0.66, 0.30~0.62) .
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[ Abstract ] Background and purpose: Immunohistochemistry (IHC) expression of programmed death ligand-1 (PD-L1) is
the most widely used biomarker for predicting the efficacy of esophageal cancer immunotherapy, and accurate and reliable PD-L1
testing is crucial for screening potential beneficiaries of immunotherapy. This study aimed to investigate the expression of PD-L1 in
patients with esophageal squamous cell carcinoma (ESCC) and the consistency and correlation of IHC detection of seven different
clones of PD-L1 antibody, and to provide reference for the gradual standardization of PD-L1 IHC detection and follow-up clinical
research of esophageal cancer. Methods: This study collected surgically resected and pathologically confirmed specimens from 146

ESCC patients in Fudan University Shanghai Cancer Center from January 2020 to December 2021, and specimens were stained
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with seven antibodies: PD-L1 22C3, SP263, 28-8, EIL3N XP, CST E1L3N, BP6099 and MXR006, respectively. The consistency of
the antibodies was statistically analyzed in different cut-off values using three scoring criteria: comprehensive positive score (CPS),
tumor cell proportional score (TPS) and immune cell score (IPS). Results: The results of PD-L1 22C3, SP263 and 28-8 antibodies
demonstrated that the consistency between the three antibodies was substantial (Kappa: 0.66-0.80) when CPS cut-off was 10, and the
consistency of PD-L1 28-8 with 22C3 and SP263 antibodies was substantial (Kappa=0.80, 0.65) whereas the consistency between
PD-L1 22C3 and SP263 was moderate (Kappa=0.49) when CPS cut-off was 1. The three antibodies showed a high consistency when
TPS cut-off was 10% and 1% (Kappa: 0.79-0.89, 0.71-0.91). The companion diagnostic PD-L1 22C3 clone antibody and the four
domestic clone antibodies E1L3N XP, CST E1L3N, BP6099 and MXRO006 consistency study showed that the consistency between the
five antibodies was substantial (Kappa: 0.67-0.88, 0.65-0.79) when CPS cut-off was 10 and TPS cut-off was 10%, and the consistency
between the five antibodies was substantial or moderate when CPS cut-off was 1 (Kappa: 0.58-0.88). When TPS cut-off was 1%, there
was an excellent consistency between the five antibodies (Kappa: 0.85-0.92). Using IPS cut-off of 1% or 10%, the five antibodies showed
moderate or poor consistency (Kappa: 0.30-0.62). Conclusion: PD-L1 22C3, SP263 and 28-8 antibodies showed high consistency. PD-
L1 22C3 and four domestic antibodies PD-L1 E1L3N XP, CST E1L3N, BP6099 and MXR006 antibodies showed moderate consistency
in CPS and TPS, while the consistency was poor in IPS. These antibodies are interchangeable with each other, providing more selectivity
for clinical testing needs.

[ Key words ] Esophageal squamous cell carcinoma; Programmed death ligand-1; Immunohistochemistry; Consistency analysis
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WA, Hat14efi, Hrh 78R A TPD-
L1 22C3 5 PRI L2 Wik ( SP2637F128-8 )
gun, HAp6s8BirARE1TPD-L1 22C3 5450 H
PR (EIL3N XP, CST EIL3N., BP6099,
MXRO006 ) Jefts,
1.2 IRARERLE
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WRLBK, A, 4 umbl R, H-EQ @A
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Fir G A By 14651 b5 A< ¥ 42 3k Dako PD-L1
IHC 22C3 pharmDx#i A4, K F Autostainer
Link 484 H shIHCY 0 R et . H 784145
ARt AR WA R YL . VENTANA
PD-L1 SP263Hi{& K FiBenchMark ULTRA4: [
FIHCY: 4 &S Yt (1 ; Dako PD-L1 IHC 28-8
pharmDxFiA K H Autostainer Link 484 [ shIHC
Yot Ry tn . HA68HIbR A 2 i 4R F=Ht
IXFI (5. AmoyDx PD-L1 E1L3N XPHifAk
Biolynx PD-L1 BP60994/i{A fIMEDx PD-L1 CST
E1L3N$HifAF [ Leica BOND-MAX/ I 4> [ ZHIHC
Yufa R4 YA, MXB PD-L1 MXRO003 $ii4%H
MXB Lumatas F sh{b s 6 R0
1.3 ZR¥IE

HHATPD-L1 22C3- 5 WA EREIL KT b S ik
( SP2637H128-8 ) YLty 78BikrAs, ki HEY]
FBIPD-L 1338 53 5 47 CPS N M gd 4 i Lt 451 3
47 (tumor proportion score, TPS) ; #£47PD-L1
22C3 S4RpEFHiiA& (E1L3N XP. CST E1L3N,
BP6099 . MXR006 ) Yetafrje8filtnAc, ki
YA BPD-L15R3K 43 4 TCPS . TPSHI A 4 i
PF43 (immune cell proportion score, IPS) .
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T: Kappafi<0.20, R2=; 0.21~0.40, #&
73 0.41~0.60, —f%; 0.61~0.80, #Uf;
0.81~1.00, R,
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A 146 hRAS 4% BECPS B I SLAE A 10
10, TPSPHPEIG FAE M 1%FN10%3E1 733, AR
PUARTEA R CPSEL TP S FAE A 132 T B 547 i
25,

22C3. SP263F128-840 1A 1E 78 1| 5 4
Yu (45 WA F 1T, CPSI AAE 108,
SP263MHM i (52.6% ) , 22C3PHM:ZHEL
(48.7% ) ; CPSIHFE R 1H}, SP263FHM:
# (93.6%) , 22C3FHM R AKX (87.2% ) ; TPS
Il L M 100F, SP263FHYER A (35.9% )
22C3 PR IAR (32.1% ) 3 TPSIGFLE M 1,
SP263MHM %R E (61.5% ) , 22C3PHM:HREL
(52.6%) o FPiAEAGEEME IR,

22C3. EIL3N XP. CST EIL3N,
BP6099 FIMXRO006HT 1A 7E 68 4l 5 A 42 4
g FE 2T, CPSIEA{E 108, 22C3
PR m (48.4% ) , BP6099HME KK
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(32.4% ) ; CPSIEFAE 1K, E1L3N XPFH 5 (29.3%) , BP6099BHMERI(K (23.5% ) ;
PEREE (94.1% ) , BP6099HM: %y %Ik TPSIfE A E 168}, CST E1L3NPHME R &5
(89.7% ) ; TPSIHAAE R 100, 22C3 FH M5 (83.8%) , 22C3[HMEREAK (63.2%) .

%1 ESCC{ERPD-L122C3, SP263f128-8#i{k7E A ECPSE TPSIIE BRI BATESL
Tab.1 Number of positive cases of ESCC under different cut-off for CPS or TPS using PD-L1 22C3, SP263 and 28-8 antibodies

[n(%)]
Positive case (n=78)
PD-L1 antibody clone
CPS=10 CPS=1 TPS=10% TPS=1%
22C3 38 (48.7) 68 (87.2) 25 (32.1) 41 (52.6)
SP263 41 (52.6) 73 (93.6) 28 (35.9) 48 (61.5)
28-8 40 (51.3) 70 (89.7) 27 (34.6) 43 (55.1)
1 . T Y M e UF e
0204060 rbom | Nl mear 0204060 80100um 1020 40 60 80100 pun_ W
EfeN xp LT CSTEIL3N BP6099 -
7 X 5% : ¥
P - p 23
1 ’; T
": < '?'. . . . 1%
E7 % _ i [ £ B PRI, o
SHDHDRotdowm 00 20 4060 80100 um 0 20 40 5 3;')0 pm | S ] Wﬁsolﬂp_;m_z&_: ¢ dag!
(X20)

E1 PD-L122C3, SP263, 28-8, E1L3N XP. CST E1L3N. BP6099F1MXR0O06H1{kFEESCCH AR IZEHLBLER
Fig. 1 Different degrees of staining using PD-L1 22C3, SP263, 28-8, E1IL3N XP, CST E1L3N, BP6099 and MXR006 antibodies in ESCC

%2 ESCC{EMAPD-L122C3, E1L3N XP, CST E1L3N, BP6099. MXRO06#i{k7ER RICPS) TPSIlg 5 & KPR TSR
Tab.2 Number of positive cases of ESCC under different cut-off for CPS or TPS using PD-L1 22C3, E1L3N XP, CST E1L3N, BP6099,

MXRO006 antibodies
[n(%)]
Positive case (n=68)
PD-L1 antibody clone
CPS=10 CPS=1 TPS=10% TPS=1%
22C3 33 (48.4) 62 (91.2) 20(29.3) 43 (63.2)
EI1L3N XP 29 (42.6) 64 (94.1) 17 (25.0) 46 (67.6)
CSTEIL3N 31 (45.6) 63 (92.6) 18 (26.5) 57 (83.8)
BP6099 22 (32.4) 61 (89.7) 16 (23.5) 51 (75.0)

MXR006 29 (42.6) 62(91.2) 19 (27.9) 48 (70.6)




(FBRER L) 2023445335551

473

2.2 ESCCHIPD-L1 22C35SP263, 28-8#ifk
MR —B S

I CPSIHME IR S A 110, TPSBHME: IR
FE R 1% M10% AT R 5250 )2 . 2203
SP263 . 28-84L I m] &G I 25 S iy — Bk, AR
Kappa B Z:Hl#&, CPSIEFE M 100}, 3FhHiik

2 8] —# k84 (Kappa: 0.66~0.80) ; CPS
I FLAE A 1), 28-8522C3 . SP2634i Ak —F it
it (Kappa=0.80. 0.65) , 22C35SP263—3
PE—H% (Kappa=0.49 ) . TPSIfi FHE 4 10%F11%
BF, 3Rz B AR —2E (Kappa:
0.79~0.89, 0.71~0.91) , PEILFE3IME2,

%3 ESCCH{EMPD-L122C355P263, 28-8hiff#illif, CPS. TPSFIIPSTEIGSHE 1510 T FIMT 45 R—E w541
Tab.3 Number of consistent cases in ESCC with CPS, TPS and IPS at cut-off value of 1 or 10 using PD-L1 22C3 and SP263, 28-8 antibody

assays

[(n(%)]

PD-L1 antibody clone

Concordant case (n=78)

CPS=10 CPS=1 TPS=10% TPS=1%
22C3 vs SP263 69 (88.5) 73 (93.6) 73 (93.6) 69 (88.5)
22C3 vs 28-8 72 (92.3) 76 (97.4) 74 (94.9) 68 (87.2)
SP263 vs 28-8 67 (85.9) 75 (96.2) 75 (96.2) 73 (93.6)
A B
CPS cut-off 1% TPS cut-off 1%
0.80 0.71 0.74 22C3
= =
[:=) =
? ?
= 0.65 3 0.79 - 0.91 SP263
Q (5]
%) %)
a -9
@] =
22C3 SP263 28-8 22C3 SP263 28-8

E2 ESCCH{ERPD-L122C3. SP2637128-8#ifktaillk, CPS (A) FATPS (B) SRl EIF10THHIZER
Fig. 2 Interpretation results of CPS (A) and TPS (B) at cut-off 1 and 10, respectively, using PD-L1 22C3, SP263 and 28-8 antibodies in

ESCC

The agreement between CPS and TPS was analyzed by Kappa test.

2.3 ESCCHIPD-L1 22C354%E = Hfki
HI—EE ST

PE4TPD-L1 22C3 54F0 E = 4ifk (EIL3N
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O IBRA Y F R A5 SR N3 TR . A22C3 1) 524
EIBIE R SRS AR PR 44 0 BRI 050 141
CPS. TPSHIIPSHIFEE, TV Y E 2 il S Bl S
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FICPSHSFI PR —BERLY, WIPSH 22 58K
(E3A~3C) . RAEHIERES R 2 A 2 80

K, A HURIECPS . TPSFIIPSH4E HL /)
15 K Horh i8S . TPSH 2% SR K, TIPSHI
CPSH 2 R4 K, ¥ HBP6099RAE, 22C3H i
(E3D) .

M CPSIHME I FHE A 1AT10. TPSEHME IR
FAE N 1%A110% . TPSFHYE I FAE N 1%A110%
HATHIE R . HH22C3 5EIL3N XP, CST
EIL3N. BP6099. MXRO006% A [a] 4 il 45 5 11y
—FE, M4EKappalH 2l # &, CPSIHFH
K108}, SFRpTRZ a3 — i tf (Kappa:
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0.67~0.88) ; CPSIEAME MK, SFHiAZ % (Kappa: 0.65~0.79) . IPSIEF{E H10%

o] — SRR, o — 2k — B (Kappa:

0.58~0.88) .

TPSIIfi FHE R 10%0
Z ¥ —E R4 (Kappa:

SEIETIREN
0.85~0.92)

TPSIlfi S N 1%, SFHTR 2 (8] 3 — Bk

A 100
« E1L3N XP
%0 = CSTEIL3N
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MXR006
6o °
n « 22C3
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Q
40
20
o L2
C %
« E1L3N XP
+» CSTEIL3N
60 = BP6099
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X .+ 22C3
s 401
&

(Kappa: 0.30~0.62) ,

SFhiiIR Z ] — 2tk — i, T — Btk
IPSIlf FHE M 1%Kf, 5Fh

Yok (a4 —2etk—8t (Kappa: 0.46~0.66) ,

T FRAFIE4,
B
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« CSTEIL3N
ol - BPEOY
+ MXRO006
S . 2203
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20
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E3 ESCCH{EMPD-L1 22C354M EF=Hif7E3FIT 5 RGE THIFIRLE R LR

Fig.3 Comparison of interpretation results in ESCC using PD-L1 22C3 with four domestic clone number antibodies under three scoring

systems

A-C: Comparison of CPS, TPS and IPS interpretation results using PD-L1 22C3, EIL3N XP, CST E1L3N, BP6099 and MXR006 antibodies in each
case. D: Distribution and median comparison of CPS, TPS and IPS interpretation results using PD-L1 22C3, E1L3N XP, CST E1L3N, BP6099 and

MXRO006 antibodies in 68 cases.

%4 ESCCH{ERPD-L122C35E1L3N XP. CST E1L3N. BP6099. MXROO6#if&#MlEt, CPS. TPSHIPSHENGFRIE1=10 FHIMT LS

R G

Tab.4 Number of consistent cases in ESCC with CPS , TPS and IPS at cut-off value of 1 or 10 using PD-L1 22C3 and E1L3N XP, CST

E1L3N, BP6099, MXR006 antibody assay

[n(%)]
. Concordant case (n=68)

PD-LT antibody clone CPS=10 CPS=>1 TPS=10% TPS=1% IPS=10% IPS=>1%
22C3 vs EIL3N XP 64 (94.1) 66 (97.0) 65 (95.6) 65 (95.6) 57 (83.8) 47 (69.1)
22C3 vs CST EIL3N 64 (94.1) 65 (95.6) 64 (94.1) 65 (95.6) 52(76.5) 50 (73.5)
22C3 vs BP6099 57 (83.8) 63 (92.6) 64 (94.1) 63 (92.6) 49 (72.0) 57 (83.8)
22C3 vs MXR006 60 (88.2) 64 (94.1) 65 (95.6) 64 (94.1) 50 (73.5) 54(79.4)
EIL3N XP vs CST EIL3N 62 (912) 67 (98.5) 65 (95.6) 66 (97.0) 57 (83.8) 55 (80.9)
EIL3N XP vs BP6099 51(75.0) 65 (95.6) 65 (95.6) 64 (94.1) 56 (82.3) 56 (82.3)
E1L3N XP vs MXR006 60 (88.2) 66 (97.0) 66 (97.0) 65 (95.6) 55 (80.9) 57 (83.8)
CST E1L3N vs BP6099 59 (86.8) 66 (97.0) 66 (97.0) 66 (97.0) 61 (89.7) 53 (77.9)
CST E1L3N vs MXRO006 60 (88.2) 65 (95.6) 67 (98.5) 65 (95.6) 60 (88.2) 58 (85.3)
BP6099 XP vs MXR006 61 (89.7) 63 (92.6) 65 (95.6) 63 (92.6) 57 (83.8) 53 (77.9)




(FBRER L) 2023445335551 475

A

CPS cut-off 1%

0.70 2203
0.79 EIL3N XP
0.82 CSTEIL3N

BP6099

CPS cut-off 10

0.72

0.76 0.76 0.82 0.78 MXR006
22C3 E1L3N XP CST E1IL3N BP6099 MXR006
B
TPS cut-off 1%
0.77 0.68 0.79 22C3

0.73 E1L3N XP

CST EIL3N

TPS cut-off 10%

BP6099

MXR006

22C3 E1L3N XP CST E1L3N BP6099 MXR006

(@)

IPS cut-off 1%
- 22C3
E1L3N XP

CST EIL3N

IPS cut-off 10%

BP6099
MXR006

22C3 E1L3N XP CST EIL3N

BP6099

MXR006

El4 ESCCH{ERPD-L122C3. E1L3N XP, CST E1L3N. BP6099FAMXRO06#i & illEt, CPS (A) . TPS (B) #IPS (C) #5I#
e FRE1 10T HFHLLER
Fig. 4 Interpretation results of CPS (A), TPS (B) and IPS (C) at cut-off 1 and 10, respectively, using PD-L.1 22C3, E1L3N XP, CST E1L3N,
BP6099 and MXR006 antibodies in ESCC
The agreement between CPS, TPS and IPS was analyzed by Kappa test.

ESCC (46.8% ) 1 PD-L1FHPMEZ 5w, i i s

3%’

PD-L13%i5 5 &8 8 R8RSR B M
K, AR Ry 0 G e TR T W AE AR 25 A BEI A )
PREY . T — IR S PD-L IS
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